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(54) Title: FOIL BLADE 
(57) Abstract 

The present invention concerns a foil blade (1) and its 
method of manufacture. The blade comprises a substrate (3) and 
a wear-resistant layer (2), the wear-resistant layer being applied 
as an adhesive, the adhesive comprising wear-resistant particles 
suspended in an unset settable material. 
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FOIL BLADE 

The present: invention relates to a blade for use in apparatus 
such as that used for forming and processing material in sheet 
5 form, and particularly to a wear-resistant foil blade suitable 
for conveying a moving paper web during the manufacture of 
paper. 

Blade arrangements in existence incorporate the use of 
10 coatings that are thermally sprayed onto metal blades. Such 
blades can subsequently be bonded or held in close contact 
with a plastic sub-structure. 

Thermal spraying techniques have a disadvantage in that they 
15 are expensive, requiring costly spraying equipment and 
associated safety equipment and also involve a high energy 
consumption. Furthermore, thermal spraying techniques present 
difficulties in depositing a wear-resistant layer directly 
onto a plastics sub-structure in view of the high temperatures 
2 0 that can damage the sub-structure. This is disadvantageous 
in view of the cost and weight advantages, that plastics can 
afford over metal. 

It is therefore an object of the present invention to provide 
2 5 a blade and a method of manufacture thereof which overcomes 
the disadvantages of the prior art. 

According to an aspect of the present invention there is 
provided a method of manufacture of a blade comprising a 
30 substrate and a wear-resistant layer, the method including the 
step of : - 

applying the wear-resistant layer in the form of an adhesive, 
the adhesive comprising wear-resistant particles suspended in 
an unset settable material. 

35 

Preferably, the adhesive is sprayed onto the blade substrate. 
Spraying is advantageous in that it provides an even 
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distribution of material onto the blade substrate. 
Alternatively however, the adhesive may be applied 
mechanically to the blade substrate, for example by extrusion 
techniques. 

5 

Conveniently/ the method comprises the further step of adding 
further blade surface materials whilst the adhesive is unset. 
Such further materials may be applied by thermal spraying or 
by mechanical means. 

The method may comprise the step of applying pre-formed wear- 
resistant tiles onto the blade substrate and applying the 
adhesive between edges of adjacent tiles. 

15 The present invention further encompasses a blade manufactured 
according to the materials defined above. 

In preferred embodiments, the adhesive comprises a polymer 
material in which is suspended any of silicon carbide, 
20 tungsten, alumina, zirconia or chrome oxide particles. 

Preferably the blade substrate is recessed in an area where 
the adhesive is to be applied. Such recessing facilitates the 
application of the adhesive layer. 

25 

Conveniently, the substrate comprises a removable member onto 
which the wear-resistant layer is formed. The removable 
member may be hollow. 

30 In preferred embodiments, the wear-resistant particles form 
50-70% by weight. of the wear-resistant layer. 

According to a further aspect of the present invention , there 
is provided a foil blade for use in processing sheet material 
35 comprising a- polymer material in which is suspended wear- 
resistant particles. 
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Certain preferred embodiments of the invention will now be 
described with reference to the accompanying drawings; of 
which:- 

5 Figure 1 shows a blade in accordance with a first embodiment 
of the present invention; 

Figure 2 shows a blade in accordance with a second embodiment 
of the present invention; 

10 

Figure 3 show a cross-sectional view of the blade shown in 
Figures 1 or 2 ; and 

Figure 4 shows an alternative blade. 

15 

As shown in Figure 1, a blade 1 for use with paper mill 
equipment includes a substrate 3, preferably formed of 
plastics or a glass fibre composite material, and an adhesive 
mixture wear-resistant layer 2. 

20 

The wear-resistant layer may. be formed using any suitable 
materials, although one or more of silicon carbide, tungsten, 
alumina, zirconia or chrome oxide are preferred for use as 
wear-resistant particles. Such particles are preferably 
25 provided within an epoxy material, e.g. a thermo setting or 
thermo plastics material. The particles are generally in the 
range of 50-70% by weight of the wear-resistant layer. With 
silicon carbide particles for example, the particles are 
preferably around 55% by weight of the wear-resistant layer. 

3 0 

The wear-resistant layer 2 may be applied to the substrate 3 
. using spraying techniques or may be applied mechanically, for 
example by extrusion techniques. 

35 Additional blade surface materials may be applied to the 
adhesive layer whilst it is still sticky, i.e. whilst it has 
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not dried. Such additional materials may be applied 
mechanically (cold) or by thermal spraying. 

As shown in Figure 2, the wear-resistant layer may be formed 
by applying a layer of pre-made tiles 4 onto an adhesive layer 
5 and filling the gaps 6 between the tiles with the epoxy 
adhesive composite mixture. Blades of over 10 metres can be 
produced in this way. 

The pre-made tiles can be formed in any suitable manner, using 
for example casting or extrusion techniques. The tiles may 
be relatively short so that a number are required along the 
length of the blade, or relatively long so as to extend along 
the whole length of the blade. 

The adhesive wear-resistant layer 2 may be applied to one or 
more of the faces of the blade substrate to provide a suitable 
wear-resistant layer. As shown in Figure 3, the substrate 3 
may be recessed to assist in the application of the adhesive 
material. The recess will also result in a secure mounting of 
the wear-resistant layer. The substrate may include a 
removable member 7 onto which the wear-resistant layer is 
formed. For enhanced weight characteristics, the removable 
member 7 may be formed hollow, as shown by phantom-lines 9, 
as an extrusion. The removable member 7 can facilitate 
reconditioning of the foil blade on wearing down of the layer 
2. The removable member can be dovetailed with the main 
substrate 3 for strength. 

The substrate 3 may itself include a channel 8 for easy 
mounting thereof on a sub-structure. 
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Figure 4 shows an alternative blade structure where the blade 
is an integral member with no separate substrate. The blade 
comprises a polymer base material, such as a plastics 
material , in which is suspended wear-resistant particles of 
5 the sort described above. The blade may be cast or extruded. 

It will be understood that the embodiments illustrated show 
an application of the invention in one form only for the 
purposes of illustration. In practice, the invention may be 
10 applied to many different configurations, the detailed 
embodiments being straightforward for those skilled in the art 
to implement. 
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CLAIMS 

1. A method of manufacture of a blade comprising a substrate 
and a wear-resistant layer, the method including the step of 

5 applying the wear-resistant layer in the form of an adhesive, 
the adhesive comprising wear-resistant particles suspended in 
an unset settable material. 

2. A method as claimed in claim 1, wherein the adhesive is 
10 sprayed onto the blade substrate. 

3. A method as claimed in claim 1, wherein the adhesive is 
extruded onto the blade substrate. 

15 4. A method as claimed in any preceding claim, wherein 
additional blade surface materials are applied whilst the 
adhesive is unset. 

5. A method as claimed in any preceding claim, further 
20 comprising the step of applying pre-formed wear-resistant 

tiles onto the blade substrevce and applying the adhesive 
between edges of adjacent tiles. 

6. A blade manufactured according to the method of any 
25 preceding claim. 

7. A blade as claimed in claim 6, wherein the adhesive 
comprises a polymer in which is suspended any of silicon 
carbide, tungsten, alumina, zirconia or chrome oxide 

30 particles. 

8. A blade as claimed in claim 6 or 7 , wherein the blade 
substrate is recessed to accept the adhesive. 

35 9. A blade as claimed in any one of claims 6 to 8 , wherein 
the substrate comprises a removable member onto which the 
wear-resistant layer is formed.. 
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10. A blade as claimed in any one of claims 6 to 9 , wherein 
the wear-resistant particles are 50-70% by weight of the wear- 
resistant layer. 

5 11. A foil blade for use in processing material in sheet form 
comprising a polymer material in which is suspended wear- 
resistant particles. 

12. A blade substantially as hereinbefore described with 
10 reference to Figures 1 to 3 or 4 of the accompanying drawings. 

13. A method substantially as hereinbefore described with 
reference to Figures 1 to 3 or 4 of the accompanying drawings. 



BNSDOCID: <WO 9730212A1_I_> 



WO 97/30212 



PCT/GB97/00425 




SUBSTITUTE SHEET (RULE 26) 



BNSDOCID: <WO 973021 2A1_I_> 



WO 97/30212 



PCT/GB97/00425 



2/2 




BNSDOCID: <WO 9730212A1_I_: 



SUBSTITUTE SHEET (RULE 26) 



1 



INTERNATIONAL SEARCH REPORT 


fntr ional Application No 

PCT/GB 97/00425 


A. CLASSIFICATION OF SUBJECT MA'lTfcR 

IPC 6 D21F1/48 D21F1/38 

According to International Patent Qassificaoon (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documcnunon searched (classification system followed by classification symbols) 

T PP fi fi?1 F B29C 


Documentation searched other than minimum documentation to the extent that such documents are included in the field* searched 


Electrowc data bare consulted during the uitenuoonal reareh (name of data bare and. where practical, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT . 




Category ' 


Otanon of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 

Y 
X 

Y 


FR 2 179 973 A (UNION CARBIDE CORP) 23 

November 1973 

see the whole document 

PATENT ABSTRACTS OF JAPAN 

vol. O06, no, 197 (C-128), 6 October 1982 

6 JP 57 108139 A (HITACHI CHEM CO LTD), 6 
, July 1982, 

see abstract 

US 5 387 172 A (HABENICHT HINRICH ET AL) 

7 February 1995 

see column 2, line 25 - column 2, line 45; 
figure 1 

-/-- 


1.3,4.6. 
7.10-13 

2.5.8.9 

1 

2 


fix] Fu * 


her documents are listed m me continuation of box C. [)(~| Patart family rocn,b< " ,istcd m anncx - 


* Special categories of a ted documents : -j- document published alter the international film* date 

or priority date and not in conflict with the application but 
"A" document defining the general state of the art which is not a ted to understand the principle or ihcoiy underlying the 

considered to be of particular relevance invention 
*E" earlier document but published on or alter the international - x * document of particular relevance; the claimed invention 

filing date cannot be considered novel or cannot be considered to 
-L- document which may throw doubts on priority daimfs) or involve an inventive step when the document is taken alone 

which is cited to establish the publication date of another -y document of particular relevance; the claimed invention 

citation or other special reason (as specified) cannot be considered to involve an inventive step when the 

'°* ^Tm^ f ^ tom ^ toelo ™ re,,,se,e,th,bitiooor ^"^^^rcss^ 

oL^ member of the lame patent Carney 


Date of the actual completion of the international search 

15 May 1997 


04.06.97 


Name and mailing address of the ISA 

European Patent Office. P.B. 581 S Patendaan 2 
NL - 22SO HV Riiswijk 
Tel. ( + 31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (♦ 31-70) 340-3016 


Authorized officer 

Guisan, T 



Form PCT/li A/210 (»co<« t*e*l> (July tf*2) 



page 1 of 2 



BNSDOCID: <WO 973021 2A1_I_> 



INTERNATIONAL SEARCH REPORT 



In* ioml Application No 

PCT/GB 97/G0425 



C^Con&miaoon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 4 334 958 A (BALUHA GERALD F ET AL) 15 
June 1982 

see the whole document 

GB 1 103 261 A (FELDMUHLE 
AKTI ENGESELLSCHAFT) 14 February 1968 
see page 2, co umn 1, line 17 - page 2, 
column 1, line ?7 

see page 3, column 1, line 13 - page 3, 
column 1, line 20; figures 1,3 

FR 2 619 131 A (LOUSTAU PHILIPPE) 10 

February 1989 

see the whole document 

GB 2 079 803 A (IRAPA VYVOJOVY A RAC10NAL) 
27 January 1982 
see claim 1 



5.8,9. 



5,8 



3.11 



11 



1 



Form PCT/ISA/210 (cDBlinuataoo of 

BNSDOCID: <WO 973021 2A1_I_> 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Int tonal Application No 

PCT/GB 97/G0425 



Patent document 
ci led in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



FR 2179973 A 



23-11-73 



AR 202624 A 

AT 334191 B 

AU 5436373 A 

BE 798094 A 

CA 1000684 A 

CH 575047 A 

DE 2318108 A 

GB 1420010 A 

JP 49014702 A 

NL 7305077 A 

SE 387385 B 

US 3975568 A 



30-06-75 

10- 01-76 

17- 10-74 

11- 10-73 
30-11-76 
30-04-76 

18- 10-73 

07- 01-76 

08- 02-74 

16- 10-73 
06-09-76 

17- 08-76 



US 


5387172 


A 


07-02-95 


DE 4226789 


A 


17-02-94 






EP 0582950 


A 


16-02-94 










FI 933592 


A 


14-02-94 










JP 6206657 


A 


26-07-94 


us 


4334958 


A 


15-06-82 


NONE 






GB 


1103261 


A 




NONE 






FR 


2619131 


A 


10-02-89 


NONE 






GB 


2079803 


A 


27-01-82 


NONE 







Form PCT/1SAT2I0 CpMml «*»•»> 1993) 

BNSDOCID: <WO 9730212A1 J_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
□(blurred OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□(LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



